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Regarding the life of our Standard Galvanized Washers 
and Humidifiers, the first washer constructed of this type 
has been in operation since 1903 and does not todav show 
any siims of corrosion. 

We use sheets with only the heaviest galvanizing, and it 
is certain that they will outlast one-half-inch plates of a 
boiler using the same water. 

Copper Washers: For special installations they are 
often made of copper or special acid resisting metals. 
While for ordinary work this Company does not recom- 
mend the increased expenditure required for a copper 
washer, still we are pleased at any time to submit 
prices on apparatus built of an\ special metal. 

Spray Chamber and Casing: The Carrier Air Washer 
and Humidifier consists of a large chamber, the casing of" 
which is usually built of galvanized iron, or copper, and 
strongly braced with angle irons placed on the outside 
of the galvanized sheets. The sheets are so arranged 
that with the soldered edges there is none of the iron which 
is unprotected; hence, there can be no corrosion or rust. 

The air to be washed and humidified is drawn through 
this chamber and intimately brought in contact with a very 
finely divided or atomized spray. This spray so com- 
pletely fills the chamber that it is impossible for the least 
particle of dirt to be drawn through the chamber without 
becoming moisture laden. 

At the end at which the air leaves the spray chamber 
is placed an eliminator which removes all of the free mois- 
ture from the air, and as all of the dirt has previously 
become moisture laden, it is washed down the eliminator 
plates to the settling tank. 

Settling I ank: The settling tank, which is placed 
under the entire washer and eliminator, is usuallv built 
tit heavy galvanized iron properlv braced with angle iron 
which is placed on the outside of the tank. This tank 

ol large area and holding considerable water, allows 
the dirt to settle to the bottom. 




The tank is provided with an automatic Float valve 
which controls the water supply to the tank and maintains 

a constant wuter level in it. It is also provided with an 
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over-flow, which runs to the sewer, and which is a guaran- 
tee against the tank ever being flooded. In addition to 
this there is a flush-out cock arranged under the bottom 
of the tank, and which connects to the sewer, so all of the 
water may be drawn off, when occasion requires, and the 
entire tank washed out to free it of the dirt which has settled 
in it during operation. 



Spray Nozzle : The Spray Nozzle, though most effect- 
ive, is very simple in construction. The water enters a 
small circular chamber tangcntialb , which gives it a whirling 
or centrifugal action. The outlet or discharge openin 
is at the axis of rotation. The approach of the discharge 
opening is conical, shaped so the rotation, or whirling spied 
of the water, is greatly increased as it approaches the dis- 
charge. The effect of this arrangement is to give a mosr 
minutely divided or atomi/ed spray, which offers an enor- 
mous amount of surf. ice for evaporation. 

I he construction of the nozzle is such that it is practi- 
cally impossible to clog it with foreign material, the smallest 
hole being 3 32 of an inch in diameter, vet it throws a per- 
fectly atomi/ed mist, by reason of the centrifugal principle 

upon which it operates. Although the discharge opening 
in the nozzle is much larger than those in general use, still 
every precaution is taken to insure the removal of anv lint 
or dirt from the water before it enters the spray piping. 

The pressure required for complete atomizing of the 
water never exceeds twentv-five pounds per square inch, 
and which is about one-third of that required by most of 
the humidifying systems. 

O 

Eliminator Flooding Sprays are located near the top 
of the eliminators of Standard Air Washers and are so 
arranged that the first three corrugations of the eliminators 
are kept constantly flooded with a sheet of water which 
catches any solid matter, not already precipitated bv the 
first set of sprays, and washes it to the settling tank. Thi 
flooding is used continuous! v but provision is made for 
shutting off the atomizing spravs in summer on very humid 
days. This arrangement provides a verv good washing 
effect without materially increasing the already disagreeable 

humidity. 
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Strainers : In Standard Air Washers the water passes 
through two strainers, one a basket strainer placed in the 
discharge pipe between the pump and sprays, and the second 
placed across the end of the settling tank located under the 
spray chamber. This strainer offers a very large surface 
and is made of No. 16 mesh copper wire screen. The 
suction connection to the pump is made at the end of the 
tank, so the water must pass through this strainer before 
entering the pump. 

Over the top of this suction space formed between the 
strainer and the end of the tank is placed a cover to prevent 
any dirt from falling in as the air passes over it. The lid 
is easily removed for cleaning the strainer when the tank 
is cleaned. The basket strainer screen, which is of 24 
mesh copper, is very easily removed for cleaning by simply 
loosening the thumb nuts and lifting the strainer out and 
dumping the dirt. 

In those textile mills where a great deal of lint is present 
in the air, instead of the stationary suction screen just men- 
tioned, an automatic rotary self-cleaning strainer is used. 
This strainer, which is carried on trunnions, revolves slowly, 
bringing each part in contact with a rotating brush, which 
effectually keeps the screen clear of all lint and dirt. 



Eliminators: The eliminators are usuallv built of <*al- 
vanized iron and are made up of a series of plates evenly 
placed and set in a vertical position across the discharge 
end of the spray chamber. It will be noted that each elimi- 
nator is made of a single sheet of galvanized iron so stamped 
as to form several corrugations, with three of the corruga- 
tions having lips projecting. The plates are held together 
with galvanized angles at top and bottom, and at intervals 
throughout the height, so as to keep them evenly spaced. 
All rivets and bolts used in the construction of the elimina- 
tors are galvanized, so that there is no chance of corrosion. 

Owing to the methods used in the forming of the plates, 
and in holding them together, they are very rigid, without 
excessive weight, and are easily shipped. 

The action of the eliminator is divided into two por- 
tions : — 

1st. It is entirely covered with a sheet of running water 
precipitated from the spray laden air and from the flooding 
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Not the slightest trace of free 



sprays. The air impinges upon the water surface, and all 
solid particles are caught and washed away. 

2d. The liplike projections prevent the free passage 
of water across the surface and form vertical gutters down 
which the water flows. 

moisture can be found in the air after passing through the 
eliminator, even with high velocities. The loss in pressure 
of the air in passing through the separator is inappreciable 
when standard proportions are used. 

Pump: The pump used is one especially designed for 
the work. It is of the centrifugal type with an enclosed 
runner or impeller. 

The impeller is made in two parts, split at right angles 
to the length of shaft, which allows the water passages to 
be finished and the parts are afterwards riveted together. 

No stuffing boxes are used, as a special form of leather 
cup packing is inserted which can be easily renewed, and 
whici completely prevents anv short circulating of the water 
within the pump. These two features produce a pump of 
a very high efficiency and one without valve or other mechan- 
ical troubles so usuallv found in pumping machinerv. 

The pump is preferablv driven by a direct connected 
electric motor, but may be driven by a belt or other means 
most desirable. 



Water Heater: As will be explained later, it is neces- 
sary to heat the water used in the washer and humidifier 
during winter, and on cool days of fall and spring. The 
water heater is built on the ejector principle, designed to 
operate without noise. It is simple, compact, and the most 
efficient device for heating; water. With the Carrier Auto- 
matic Control the temperature is never raised above that 
required to give the results, so there can be no w r aste of 
steam. 

The heater is placed on the suction line of the pump, 
so either high or low pressure steam above three pounds 
can be used. 

Where vacuum systems of heating are used, steam at 
atmospheric pressure can be utilized for heating the water 
by use of a closed feed water heater. See illustration of 
the Luzerne County Courthouse installation, page 42. 
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Water Piping: All pipe and pipe fittings used for 
water or spray piping of standard washer or humidifier 
are the best galvanized iron pipe and galvanized fittings. 
Small valves are all brass, and large valves are iron body, 

brass fitted. 

With copper washers and humidifiers nothing but brass 

piping and fittings are used. 

The tables show the amount of piping furnished with 
standard machines. If anv other relative location for the 
pump is desired, the purchaser must install the additional 
piping required. 

Elimination of Tempering Coil: The heated water 
serves two functions: — 

ist. It tempers or heats the air from the incoming 
temperature to the dew point desired. For public build 
ings the desired dew point is usuallv between 43 and 55 
while in mills it may be as high as 75° Thus the tempering 
coil necessary to heat the air from o° to the dew point is 
eliminated. If it is desired to temper the air higher than 
the dew point temperature, then a small coil can be used 
just past the washer. 

2d. The latent heat of evaporation is supplied to the 
water vapor absorbed by the air. 

Controlling Humidity: By controlling the tempera- 
ture of the air (or dew point) leaving the apparatus by 
means of the heated spray a much more accurate control 
is possible than by any other method. Our devices for 
controlling automatically either relative or absolute humid- 
ity are described in another catalog. 

Location of Apparatus: The Carrier Air Washer and 
Humidifier is usually placed in the basement of the build- 
ing and is connected to a regular Fan S\>tem of Heating 
Apparatus. J his arrangement places the entire heating, 
cooling and humidifying apparatus in one location and 
undn the care of one operator. 

The centralization of all water and steam pipes at one 
point, in preference to scattering them throughout the 
building, recommends itself as compact and always within 
the ready observation of the operator. 
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The design of the apparatus permits observation of 
working parts at all times, is easily accessible, and requires 
but a small amount of attention. 

Arrangement of Apparatus : In the design of the 
apparatus it is preferable to have the air washer and humid- 
ifier so placed that the fresh air taken from the outside, 
or the return air from the building, can be passed through 
it and then go to the heating coils and fan, from whence it 
is distributed under a slight pressure through the ducts to 
the different parts of the building. 

Dampers should be provided to control the proportion 
of air returned from the building and the fresh air drawn 
from out of doors. 

Fan and Ducts: The arrangement and construction 
of the ducts depend entirely upon the conditions to be 
met and results desired in each installation, so no specific 
rule can be given. However, it may be said, that for public 
buildings, office buildings, etc., there need be no change in 
the size of the fan or distribution of the ducts from that 
required to do the heating properly. 

For installations in industrial plants, such as textile 
mills, etc., owing to the immense amount of heat generated 
within the building, and which must be absorbed bv the 

• i V ft ^^ 

incoming cool air in summer, it is necessary that the ducts 
be considerably larger than those usually installed for 
heating alone. All superintendents of this class of mills 
recognize that the heating of the building is a comparatively 
easy matter, but the cooling in summer is successfully 
accomplished in but few mills. 

Notably the most successful of these installations are 
Carrier Systems. 



Heater : Owing to the fact that a portion of the tem- 
pering or heating is done by the humidifier, a less number 
of heating coils is required. The heating demand upon the 
coils is very constant with the Carrier System, as the air 
leaves the humidifier at practically the same temperature 
throughout the entire winter. 

Work Done by the Air Washer and Humidifier : 

The work done may be enumerated as follows: — 

1st. The air is thoroughly washed, removing all solid 
matter and such gases and odors as are soluble in water. 

is 
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2d. In Winter, no matter how cold the incoming air, 

it is tempered or heated to practically a constant tempera- 
ture. 

3d. The air is completely saturated in the humidifier, 

so by controlling the temperature at which the air leaves 
the humidifier, the dew point and number of grains of 
water vapor per cu. ft. entering the building, are controlled. 
This temperature, which is automatically controlled, 
depends on the amount of moisture desired in the building. 
For instance, if the building temperature is maintained at 
70 and 40 per cent, humidity, then the air would leave the 
humidifier at 43 . If 70 and 60 per cent, is required in 
the buildine, then the humidifier would deliver the air at 

.-10 

55 2 • . 

4th. The air in summer is cooled from 5 to 10°. This 
cooling is due to evaporation when using the water over 
and over again and will average about 14 during the hottest 
part <A the summer days. Where cold water is available, 
almost anv amount of cooling desired can be accomplished 
and the air dehumidified at the same time. 

Operation : During theWinter the air is drawn through 
the air washer and humidifier where it comes in contact 
with the atomized spray of water which has been heated 
bv the ejector. The spray washes and humidifies the air, 
which then passes through the eliminators where all the 
free or unabsorbed moisture and solid matter is removed. 
It then passes to the fan and tempering or heating coils 
to be heated sufficiently to maintain the required tempera- 
ture in the building. 

The spray water flows down the eliminator plates to 
the settling tank, passes through the suction screen, thence 
to ejector, where it is reheated, then to the pump and through 
the basket screen back to the sprays. 

During the Summer the operation is exactly the same, 
except that no steam is used and the maximum cooling 
effect is procured. 

The Difference Between a Standard Air Washer 
and Humidifier: The Standard Air Washer is designed 
to meet the severest conditions to be found in school build- 
ings, court houses, office buildings, etc. It will perfectly 
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cleanse the air at all times. In Winter it will maintain 
any percentage of humidity required up to 50 per cent, in 
a building heated to J0°. In Summer, while it will con- 
siderably cool the air it does not completely saturate it. 
It is designed to occupy the smallest space compatible with 
perfect operation, and offers a minimum amount of resist- 
ance to the passage of the air. 

The Standard Humidifier cleanses the air at all times. 
It will give any required amount of humidity Winter or 
Summer up to 90%, and will cool the entering air to the 
outside wet bulb temperature in Summer, at which tempera- 
ture it is completely saturated. The standard humidifiers 
are designed for all kinds of industrial installations, espe- 
cially for textile mills. 




Arrangement of Sprays in the Carrier Air Washer and Humidifier 
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HUMIDITY 

By J. I. Lyle, M. E. 

Definition: Humidity is the water vapor (or mois- 
ture) mixed with the air in the atmosphere. It is now an 
accepted fact that the water vapor is simply mixed with 
the air and is entirely independent of the presence or 
absence of it. The weight of water vapor a given space 
will hold is entirely and only dependent on the tempera- 
ture; that is, the amount of vapor is exactly the same 
whether the air is present or not. The air therefore simply 
affects the humidity by its temperature. 

Water vapor does not spread so rapidly in air as in a 
vacuous space, as a certain amount of time is required for 
its diffusion. 

For Example: Suppose that we have a vessel of one 
cu. ft. capacity, and that in this vessel is a perfect vacuum, 
and that it is placed in a room maintaining exactly and con- 
stantly a temperature around the vessel of say 70 . 
if four grains of water are inserted into this chamber, it 
will rapidly evaporate, and this space will then have a 
relative humidity of 50 per cent. This vapor would fill 
the vessel, hut it one cu. ft. of perfectly dry air at atmos- 
pheric pressure was forced into the vessel containing the 
water vapor, it would be found that the water vapor and 
air would so mix that the pressure in the vessel would still 
remain at atmospheric pressure and both gases would be 
contained in the space originally occupied by one. 

Use of Terms: While the above is the accepted theory 
among scientists, and is really the only theory on which 
all of the phenomena of evaporation of water can be fully 
explained, still it is the common usage to consider that 
"air absorbs moisture." It was therefore considered best 
in submitting this publication to waive claims on scientific 
exactness of terms in favor of common usage. Use will be 
made of the accepted terms, namely, "the absorption of 
water by air," or "saturated air." 

Absolute Humidity: Absolute Humidity is the weight 
of a cu. ft. of water vapor at a given temperature and per- 
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centage of saturation, and is usually expressed as grains per 
cu. ft. On page 34 is given a table of the amount of water 
vapor per cu. ft. at different temperatures and percentages 
of saturation. 

Relative Humidity : Relative Humidity is the ratio 
of the weight of water vapor in a given space, to the weight 
which the same space will hold when fully saturated at 
the same temperature, and of course is expressed in per- 
centage. Under normal conditions, the external air has 
a relative humidity varying from 50% to 75% of full satura- 
tion, and an absolute humidity depending upon external 
temperature. When the relative humidity is much above 
or below these limits, ill effects are experienced. The 
higher the temperature the more noticeable is the effect of 
moisture deficiency \ 

- 

Dew Point: Dew Point is the temperature at which 
saturation is obtained for a given weight of water vapor. 
In other words, the dew point is the temperature where any 
reduction in temperature would cause condensation of some 
of the water vapor in form of dew particles. Any amount 
of moisture must have a dew point, for the temperature 
can always be so lowered that condensation must take place 
by any further reduction. 

Measurement of Humidity: The quantity of mois- 
ture mixed with air under different conditions of temperature 
and degrees of saturation may be measured in several ways. 
Probably the most convenient of all methods, and the one 
generally employed, is to observe the temperatures of evapo- 
ration. This is the difference between temperature read- 
ings of the wet and dry bulb thermometers. Stationary 
thermometers in relatively stagnant air will not give accurate 
results. It is necessary that the thermometers be in a 
strong: current of air. 

Dry Bulb Thermometer: The drv bulb thermometer 
should be an accurate instrument preferably having the 
divisions marked on the glass tube of the thermometer. 
It should not be placed too close to the wet bulb, thereby 
preventing its being affected by the moist and cool air 
around the wet bulb. 
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Wet Bulb Thermometer: The wet bulb thermometer, 
which gives a depressed reading in proportion to the evapo- 
ration therefrom, should be covered with soft muslin drawn 
tightly and neatly over it and thoroughly wetted in clean 
water. Clean muslin should be used as the evaporation of 
the water will soon leave in the meshes a small cjuantity 
of solid matter which stiffens it and prevents its readv 
absorption of moisture. 

Hy^rophant: There are various forms of stationary 
thermometer instruments on the market, anv of which will 
give very accurate results if the air is agitated around them 
by means of a fan of some type, and if the wet and dry bulbs 
are not too close to each other. On page 24 is shown one 
type of these instruments. 

* 

Hy^rodeik: While the hygrophant is the most com- 
mon instrument used, the hygrodeik is very convenient, 
as the relative and absolute humidities can be read direct 
from the curves without further calculations. 

The Sling Psychrometer: This instrument consists of 
a wet and dry bulb thermometer, provided with a handle, 
as shown on page 26, which permits of the thermometers 
being whirled rapidly. This instrument is convenient to 
use as it may be carried about a room or building by an 
observer and readings taken easily and rapidly. This is 
probably the most accurate instrument in general use, 
and is the one used by the United States Weather Bureau. 

Relation of Wet Bulb to Dry Bulb Temperature: 

A careful study of the government ps\ chrometric tables 
will show that the ratio of wet bulb temperature rise to drv 
bulb temperature rise is practically constant tor anv given 
percentage of humidity. For any range ol temperature, 
for example, at J0° and 60' humidity, the wet bulb depres- 
sion is 9 , and for each degree rise of the dry bulb, the wet 
bulb must rise .876 degrees in order to maintain the humid- 
ity constant at 60%. Similarly at 70°, lo% humidity, 
the wet bulb depression is 4} , and for each degree rise in 
the dry bulb, there must be a corresponding rise to .94 
degrees in the wet bulb in order to maintain constantly 

80% of humidity. 
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Relation of Dry Bulb, Wet Bulb and Dew Point: 

The relation between the temperature as shown by dry 
bulb and wet bulb thermometer, and their relation to the 
dew point, should be thoroughly understood by those ex- 
pecting to become at all famil.ar with the requirements for 
the control of humidity. 

Dew Point, as previously stated, is the temperature at 
which saturation is obtained for a given amount of water 
vapor. In other words, the air is at the dew point when it 
contains all the moisture that it will hold at a given tempera- 
ture, and when it is impossible to get the air to absorb more 
water vapor without raising the temperature. When the 
air has been reduced to the dew point, it will be noted that 
both wet and dry bulb thermometers register exactlv the 
same. For instance: Air at 50 temperature and 100% 
saturation will contain 4.076 grains of moisture per cu. ft. 
Under this condition the dry bulb thermometer and the 
wet bulb thermometer will both register 50 . If, however, 
the air is heated, both thermometers will rise, but the wet 
bulb temperature will rise more slowly. 

The following table shows the relative wet bulb, dry 
bulb and dew T point temperatures in the above sample of 
air, if heated to the temperatures given : — 



Dry 


Wet 


Dew 


Grs. 


of Moisture 


Relative Humiditv or 


Bulb. 


Bulb. 


P oi nt . 


P 


?r Cu. Ft. 


Per 


Cent. Saturation. 


50° 


50° 


50° 




4.O76 




IOO 


56° 


53° 


50° 




4.076 




80 


6o° 


W 


50° 




4.O76 




7° 


1 6 5° 


57° 


5°° 




4.076 




60 


' 7°i° 


59° 


50° 




4.O76 




5° 


77i° 


62° 


50° 




4.076 




40 


87° 


6 5 ° 


50° 




4.O/6 




30 



There are slight errors in the above figures, owing to 
the fact that the expansion of the air and vapor has not 
been taken into account, but as this is small, it may be 
neglected. 

It will be noted that there is very much smaller rise in 
the wet bulb temperature than in the dry bulb, and that the 
dew point remains constant throughout. 
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For example: When the dry bulb temperature is at 
65°, or a rise of 15 , the wet bulb has risen to $J°, or an 
increase of 7 . This gives a difference between the wet and 
dry bulbs of 65°-57°=8°, which corresponds to 60 per cent, 
saturation. As the dew point and the amount of moisture 
per cu. ft. bear a definite relation to one another, there 
being no change in the amount of moisture, the dew point 
remains unchanged. 



- 



UJ 



CD 



1 0(H-i- 



85 



00 



75 




70 



CD 






65 



6 Q 



05 



50 



The curve shows the relative increase in the wet and 
dry bulb temperatures in sample of air saturated at 50 
and then heated. The dew point is a straight horizontal 
line; as there is no change in the amount of moisture, there 
can be no change in the dew point. The dry bulb 
and wet bulb temperatures corresponding are indicated 
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where the connecting: 

o 

The relative humidity 
also from the curve. 



— of America 

angular lines 
is shown at 



intersect the curve, 
the top, and is read 



Dew Point and Dry Bulb Temperatures : The 

relation of the dew point to the dry bulb temperature is 
both interesting and necessary to understand the methods 
of controlling humidity. This relation can be best illus- 
trated by the following tables: — 

I. Grains of water vapor per cubic foot held by an 
air when saturated at several temperatures. 



Degrees. 

63 

68 

73 

78J 

82* 



Grains. 

6 35 

7.48 

S.yS 
10. 11 
11 .80 



As the air is saturated, the temperatures given are the 
dew points for the various amounts of moisture. It is well 
to bear in mind that any given number of grains of moisture 
per cubic foot has a fixed and definite dew point or tempera- 
ture of saturation. 

2. Grains of water vapor per cubic foot held by air 
at 80% relative humidity at several temperatures. 



Degrees. 

7° 




80 

85 
90 



Grains, 

6.38 

7-49 
8.74 

10. 19 

11.83 



Now compare the weights given for the first tempera- 
ture in each table. We find that air 80% saturated at 70 
holds 6.38 grains per cubic foot, and that air at a dew point 
of 7 lower, or 63 , holds 6.35 grains, or practically the 

same amount. 

By comparing the others in succession it will be found 
that air at 80% saturated holds the same amount of mois- 
ture per cubic foot as air approximately seven degrees lower 
in temperature but completely saturated. 
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It could similarly be shown that air 70% saturated con- 
tains the same weight of water vapor as air fully saturated 

nj° lower. 

From this can be seen, that if the difference between the 

dry bulb temperature and the dew point temperature remains 
almost constant, then the relative humidity will be practi- 
cally constant even though the temperature may vary over 

quite a range. 

Therefore, for relative humidity control it matters not 

what the drv bulb temperature is, nor the temperature of 

the dew point, but it depends upon the difference between 

the two. 

The dew point depression below the dry bulb temper- 
ature for the different percentages of humidity is as 
follows: — 



80S approximateh 



70'. 

60% 
55 



a 

i 1 

i £ 

a 



7 

9 
1 1 

16J 
19 



de 



rees 



tt 

a 

a 
a 



\\ hen air is brought in contact with a cold surface the 
action is exactly the reverse of that given in the preceding 
discussion, except that if the surface is sufficiently cold, 
after the dry and wet bulb temperatures reach the dew point, 
then the dew point will be lowered and particles of water 
deposited on the surface. 

The Action of Wet and Dry Bulb Thermometers 

K a cubic foot of air at a tem- 
4.076 grains per cu. ft., 
with the wet bulb temperature at 65 , is passed through a 
fine spray of heated water, the temperature of which is 
above 50 , it will absorb the moisture. It will be found 
then that the drv bulb temperature will immediatelv begin 
to fall, but the wet bulb temperature will remain absolutely 
constant at 65 until the dry bulb temperature has dropped 
to the wet bulb temperature, namely, 65 . As the 
absorption takes place of course the dew point will be grad- 
ually rising from 50 to 65 when saturation is obtained. 
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This table shows the relative temperature recorded b\ 
the thermometers during the absorption of moisture:— 



Dry 


Wet 


Dew 


Grs. of Moisture 


Bulb. 


Bulb. 


Point. 


per Cu. Ft. 


87° 


65° 


50° 


4.08 


82° 


65° 


55° 


4.65 


78° 


65° 


57° 


5**3 


75° 


6.5° 


59° 


5.61 


72° 


65° 


6i° 


5.96 


69° 


65° 


63° 


6.18 


67° 


65° 


6 4 ° 


6. 52 


65° 


65° 


6 5 


6.7<S 



Relative Humidity or 
Per Cent. Saturation 

40 

60 
70 
80 
90 

roo 






It will be noted "in the First line of the table that with 
4.08 grains of moisture per cu. ft. the dry bulb tempi. ra- 
ture was 87°, but the absorption of a little over one grain of 
moisture, increasing the amount to 5.1$, lowered the dr\ 
bulb temperature to 78°; in other words, at the ordinan 
temperatures the absorption of one grain of moisture per 

cu. ft. lowers the dry bulb temperature approximate!) 8J°. 



Dehumidifyiny: If air is brought in contact with 
cold water in sufficient quantities, the temperature of 
the air will be reduced without absorption of moisture, 
due entirely to the transmission of the heat from the air 
to the water. In this case the dry bulb and wet bulb 
temperatures will both fall graduallv until the dew point 
is reached, at which point, of course, both wet and dr\ 
bulb temperatures register the same. The temperature 
will then continue to fall, depending on the relative amount 
and temperature of water used; with a reduction of dew 
point, necessarily a certain amount of moisture will be 
given up by the air, thus lowering the dew point and reduc- 
ing the number of grains contained in the air per cu. ft. 
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The Carrier 
Differential Thermostat 



fV device for automatically regulating the 
percentage of humidity regardless 

of the temperature. 



It is positive and reliable. 

It is the most accurate instrument invented. 

It is constructed on correct scientific prin- 
ciples. 

It is extremely simple in construction and 

operation. 

It is guaranteed to regulate the percentage 
of humidity within two per cent. 

It is adapted for use either in connection 
with the Carrier System of Humidifying 
or with any other system. 

It can be applied to old installations of any 
make as well as new systems. 



Section No. 4 of Catalog describes it; if interested, 

write for a. copy. 
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] )irt'crcntial Thermostat 
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One of four sets oi Apparatus in the Luzerne County Court House 

Wilkesbarre, Pa. 
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Additional Publications 



We have either in the press or under prepara- 
tion the following catalogs : 

Carrier System of Humidifying Applied to 
Textile Mills. 

Carrier System and Devices for Humidity 
Control. 

Carrier Air Washers and Humidifiers Applied 
to Public and Office Buildings. 

Carrier System of Dehumidifying. 

Carrier Humidity Indicating and Recording 
Devices. 
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Application of Carrier Air Washers 

and Humidifiers 



The science of heating has and is receiving a great deal 
of study from engineers, and as a result of -the united efforts 
of those who are working for the betterment of their pro- 
fession, our heating plants are becoming better designed, 
better proportioned to the work to be accomplished, and 
far more efficient. 



- 

Ventilation and.Cleanliness of our buildings and the 
necessity of pure air, about which we read so much, but of 
which in practice we see so little, are also receiving a portion 
of the attention they deserve, and gradually the general public 
is becoming educated to the fact that ventilation is not a 
luxury, but a hygienic and economical necessity. Slowly 
and surely those who are studying the subject are also 
becoming convinced, that while ventilation is a necessitv, 
the proper quality, as well as quantity of air should be fur- 
nished. That it is not sufficient to provide 20, 30 or 50 cubic 
feet of air per minute to each occupant of the room, but 
that this air must be properly washed or otherwise cleaned 
and purified in order to give even approximate ideal results. 



A New Study: While there have been volumes written 
regarding heating and ventilating, and these have received 
the attention of some of our most eminent mechanical 
engineers, nearly or quite all until very recently have over- 
looked a subject almost as important and closely depend- 
ent upon these two — "Humidity". 

The foremost and progressive engineers now, however, 
are giving the subject much attention and study, with the 
result that the installation of air washers and humidifiers 
is increasing very rapidly each year. 



Necessity for Clean Air: In our cities the amount 
of solid matter carried in the air is enormous. The greater 
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part of this consists of soot or unconsumed carbon from 
soft coal burning furnaces. In addition to this, all manner 
of impurities from the surface of the streets and sidewalks are 
kept in circulation by air currents. Dust and dirt brought 
into the building are usually evident on the walls and ceiling 
in the vicinity of a fresh air register or by the dust deposited 
on the furniture. Each year thousands of dollars' worth 
of fine goods are ruined on the shelves of stores by this 
means. 



Location of Air Supply: These air currents earn 
filth and disease germs into our dwellings, schools, hospitals, 
offices and stores. How important it is, then, that the fresh 
air supply for the heating system should be above spicion. 
Hut how can we arrive at this except by an air shaft extend- 
ing to the roof? True, we avoid the street currents, but arc 

even more subject to the black soot which defaces the walls 
and settles r hi ckl} on furniture and hangings. Successful 

as tin elevated air shaft may be bo far as concerns avoidance 
of disease germs and filth, the expense is almost prohibitive 
The higher the building, the larger the air shaft necessary 
to conv< \ the supph and the longer it must be. Floot spaa 
i more valuable ncm even than the cost oj tin shaft, 
and the modern office or bank building cannot afford t 

s;n 1 li-u r it. 

In tin r majorit} of cases the location for the fresh 

,11 inlei at the basement level, either through basement 
windows or through the sidewalk openings, is most eon- 

, until and \p<n. bur without some sure means ol 

purifying it tin most thoughtless ownei would not nsidei 
delivering into bis building ait haded with the scum ol th< 
treet. 



Early (J«';inini£: The first air washi re used consisted 

oi i in is. loth neens i wood imes, which wer< mad< 
lovable to be replaced when clogged with tint. 

I h« have the advantage of being im pensive, but on 

coiiur of the friction imp< ed b) the fabric, die an 
required is ver) large, m a low velocit) and 

equently largt ai tint of <> 11 ed. J b< sci ' u 

g up quickl) arid Cut down the iippb u nb H in qui ntl 

i ( 
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changed. The act of replacing shakes loose some of the 
dust, which of course finds its way into the building. The 
principal disadvantage, however, lies in the constant atten- 
tion required and the disuse into which any non-automatic 
apparatus falls when left to the attention of a busy janitor. 



Bags: Another form taken by the same idea was the 
use of long bags, open at the top, and through the meshes 
of which the fresh air found its way into the heating appara- 
tus; this is subject to very much the same objections as the 
screens, and in either case, it will be noted, no provision is 



made for moistening; the air 



Coke Filter: An improvement on the cheesecloth 
screens is a coke air washer, consisting of a wall of coke 
between two wire screens. A constant trickle of water 
tends to keep the surface of the screen clean, but the contact 
is not thorough, the moistening effect is very slight, and the 
coke screen has the same disadvantages as the cheesecloth 
filter, requiring frequent renewal and a large amount of 
space. 

Endless Belt : Another form of air washer which 
was employed with good results for moistening and cleanin 
the air supply of heating systems: consisted of an endless 
belt or screen of burlap passing over rollers and dipping 
into a settling tank, which filled the meshes of the screen 
with moisture and at the same time washed off the accumu- 
lated dust. The results obtained were good, but the 
apparatus occupied considerable space and, for mechanical 
objections impossible to overcome, it required considerable 
attention to keep it in order. We cannot enumerate all the 

various devices, more or less ingenious, which have been 
tried. 



Present Type: Constant observation brought the con- 

1 

elusion that sufficient contact to moisten and purify the air 
could be obtained only by direct exposure to water sprays; 
that in this way onlv could the solid matter be entireh 
removed. Our experiments, extending over a long term 
oi years, have included various applications of sprays, 
types of nozzles, and disposition of contact surfaces. 
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Humidity: In schools and other public buildings, the 
humidity of the air is of more consequence than is usually 
supposed. The amount of moisture which air can hold at 
saturation per unit of volume increases very rapidly with 
the temperature as shown by the psych roinetric chart on 
page 33. At 70 it will hold 8 grains of moisture per cu. ft. 
while at 32 it can hold but 2 grains per cu. ft., and at zero 
only 0.5 grain. Air normally has a humidity varying from 
45 to 70% of saturation, while if much above or below these 
limits it becomes uncomfortable if not actually injurious 

* 

to the health. Hence, air at 70° should contain from 3.5 to 
5.5 grains per cu. ft., while at o° it contains only about 0.3 
grains and at 32 about 1.25 grains, so that in the usual 
systems of heating, with 32 outside, the humidity of the air 
when heated to 70° would be only 15 ^' , > <>r about one-half 
the humidity of the drvest climate known. It is this extreme 
dryness of the air in a heated room which produces man) 
of the discomforts commonly noticed, but not fully explained, 
such as extreme thirst, a parched feeling in the nose and 

throat, lassitude and headache. The effect of this extreme 

dryness is undoubtedly very harmful to the mucous mem- 
brane in nose, throat and the lungs, and ma\ be considered 

and nulmomm 



a contributing source of many throat 
diseases. 



I 



■ 



heating to the 01 
humidities will 



Ordinary Rooms Dryer Than a Desert: When 

dinary room temperature of 70 , the relatn 
be only 5'",' and 20' , respectively, ^ith 
corresponding moisture deficits of 3 grains to 4 grains per 
cu. ft. This creates an artificial climate, dryer than that 
of any desert. 



( tutdoor Temperature 



O 
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Hygienic Effects: From a hygienic standpoint, the 
relative humidity affects the mucous membrane of the nose, 
throat and lungs. Dry air readily absorbs moisture from 
the skin, drying and cracking the delicate tissue, and fre- 
quently causing throat irritation and consequent coughing. 
The injurious effect on the mucous membrane is especially 
aggravated by a wide indoor variation in humidity. In fact, 
the theory has been advanced that a copious supply of fresh 
air at a constant temperature and a fixed humidity in a sani- 
tarium, would do much for the cure of lung, throat and nasal 
diseases, as much for instance as the comparatively fixed 
weather condition in Arizona. 

An Interesting Paper: This subject was effectively 
treated in a paper by Henry Mitchel Smith, M. D,, read 
before the Brooklyn Medical Society, May 15th, 1903; 
speaking of the need of some method for controlling humid- 
ity, he says: "This is a factor that has been overlooked, 
and in this omission lies the anomaly of modern heating. 
So long as we continue to neglect the indoor relative humidity 
we shall continue to live in the unhygienic surroundings 
created by any method of heating that is not supplied with 
means for properly moistening the air. To do this should 
be as much the purpose of a scientifically constructed heat- 
ing system as to furnish sufficient heat. 

"It is a fundamental principle in climatology that the 
relative humidity of any location is of the greatest impor- 
tance, and yet in regulating the 'climate' of our homes in 
winter this factor is entirely overlooked. It is startling to 
hear that the average heated room is as dry as a desert, that 
this dryness forces us to heat it to a most unhygienic degree, 
that it causes a waste of fuel, and that diseases of the air 
passages are traceable to this source. Actual experiments 
show, however, that such statements are not exaggerated. 
References to the dryness of heated rooms have, as a rule, 
been so indefinite that the\ have failed to carry due weight, 
and the importance of the subject has not been fully appre- 
ciated. " 

"The overheating of our houses has been accepted as a 
prominent cause of catarrh, but I am confident that the 
low relative humidity, and consequently the large saturation 
deficit ot the aqueous vapor in the atmosphere of our rooms 

sc 
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in winter, is much more important than is the overheating 

in itself, and it max be doubted whether the so-called [damp 
climate of the seacoast or the shores oi large inland lakes 
is in itself so responsible for the above diseases, as has been 

nerally supposed." 

Relation to Heating: To understand more the ighl) 

relation of humidity co hearing, it is necessar) k> 

know that the- U mpcrature felt bv the body, or the r,htt 

npcrature, \ it is called, corresponds to tin temperature 

,, t |u bulb thermometer; hence, the dryer tin air the 

R reatei is tin difference between the actual and sensibl* 
remperatur l>r\ air heated much above the normal will 
soil In hilly, slight drafts are ver) notkeablt and colds are 

< asilv conti acted, 

I h r excessive i a po ration from the skm lowers tin 

,<„,,„ ,.,,„,, ,,i the bod) ver) rapidly, and as a result higher 

mperatures are required t h.m would be necessary foi 

,,t ,1 the pi r amount of hiimitlin v\ < i < pn 9< m 

On tl other hand, if the percent; - ol huirmluv is exces- 
sive, th< evaporation from tne bod) is below normal, causm; 
il„ slow < aporation from the body, with the n ult that tin 

[>, hi at is not radiated -is ep< i dtl) as is m i try for the 

v Minion 

Important < of Regulating* Humidity: From thi 

.,|, it is evident that tin meani foi regulating t he hmnid- 
,, should \h com dered side b) side with proper ventila- 

,, | m even icbool oi othei publi< building I he means 
>rovided foi supplying and controlling the humidit) in such 
uildin is full) explained in section I. Th< effect of 

|,u i . also qui HUM 1 1 in Othi I ^a\ s, and descrv. 

areful (deration from in i momical standpoint. 



Haste of Fneli b m bi very eastl) demonstrated 

ii i i nperatun of I . when th< moisturi con- 

ii m. i to a hum id it) I $o ( , to 6 . is not nty 

mon / , but >A\\ an impn ion ol greatei 

than a room with humtdit) at $0%, I ' I ted to 
or 7<° Ir c evident that m ar< uniform!) maintainin 

■an it 



a h higher ten tun than would be 

p per h hn \soc pre* d I h< saving 

rc-ct hi ring ' an ini • larion to a lowei »« rt> i •• ' 



• 



Carrier. Air. Conditioning-. Company 



Of America 



ture and the decrease in radiation 
temperature will easily offset the 
necessary moisture. 



losses at the lower room 
cost of introducing the 



Control of Temperature: Tne inconsistency of main- 
taining an absolutely constant room temperature by an 
elaborate thermostatic system is evident when we consider 
that the sensible temperature, upon which our feelings of 
comfort are based, is allowed to vary over a wide range- 
Personal sensations of heat or cold, as we have just shown, 
depend by no means on temperature only, A sudden 
increase in humidity frequently gives us the sensation of 
oppressive heat which the thermometer does not confirm. 
The greater evaporative power of air at low humidity 
accounts for the sensation of cold, and the evaporation of 
moisture from the body is the principal cause of irritation 
of the tissues. No improvement in indoor atmospheric 
ltions can be expected until heating engineers and the 
public they serve realize that, with the ever-varying absolute 
humidity out of doors, no system of heating can be made 
satisfactory if the indoor relative humidity is disregarded. 
I ne most perfect automatic control of temperature will not 
fill the requirement, for a constant temperature is constant 
in its effects only if accompanied by a constant relative 
humidity. 



- 



The Problem: To furnish an air supplv which i 
clean, pure, humidified and properly heated or cooled— these, 
briefly, are the considerations which must be borne in mind. 
In order that it may not appear too simple, it must be remem- 
bered that the space allowed for the apparatus is limited, and 
that every particle of air passing at a high velocity must 
be thoroughly purified and mmsienei in the instant elapsin^ 
between entering and leaving the humidifving chamber. 
Not only this, but every particle of free moisture must be 
separated and removed from the air before passing further on. 
It is also essential that the proper temperature he maintained 
in the humidifying chamber to insure humidity control. 
These problems are all essentials, and we are prepared to 
state definitely that each and even condition laid down 
has been fullv satisfied. 
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An Erroneous Idea of Weather Conditions 



: In 

sumTerT^oTa^ppenVihat the hottest parts of the day, 
almost without exception, have comparatively a low relative 

humidity. o 

We often hear persons complaining of 85 or 90 tem- 
perature and 90% humidity; in fact, it is not unusual for 
writers upon the subject of humidity to make such reference. 
Such conditions never exist in our climate, as a careful survey 
of the climatic records will show. 

The Actual Conditions ; We often have 95%, or 
even 100% saturation early m the mornings, or on foggy 
days at temperatures in summer of 7 5° or below. As the day 
grows warmer it will be found that the relative humidity 
decreases. There is just as much water vapor in the atmos- 
phere but owing to "the increased temperature the moisture 
holding capacity has increased. (See page 25 of the first 
section of this catalog.) The lower the relative humidity 
the greater is the difference between the wet and dry bulb 
temperatures. New York City, as compared to other 
localities, usually has a high percentage of humidity, being 
surrounded as it is by water, but whenever the temperature 
reaches 85 it will be found that the percentage of humidity 
is below 65'; , and that on hot daysthe wet bulb thermometer 
registers about 1 f below the dry bulb temperature. In dry 
climates the depression of the wet bulb is still greater. 

Cooling by Evaporation: As explained on page 30, 
when air is brought in contact with a minutely divided or 
atomized sprav water at ordinary temperatures, a portion 
of the water is evaporated, thus lowering the temperature 
of the air. The amount of cooling that is procured bears a 
direct relation to difference between the wet and dry bulb 
temperatures of the entering air. 

A Carrier Air Washer and Humidifier, installed in one 
of the largest New York hotels during hot days, was able 
to deliver air to one of their dining-rooms at an average 
of 1 3 below the outside temperature, thereby lowering the 
temperature of the room 10° lower than when the Air Washer 
and Humidifier was not in use. These results were ob- 
tained when using the same water over and over and without 
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causing a relative humidity in the room that was at all 
objectionable. 

The cooling effect thus produced at a very low cost is of 
great importance to hotels, theaters, banks, stores and 
office buildings, not only because of the increased cleanliness 
and the more efficient work procured from the help due to 
the cooler and more invigorating atmosphere, but as an 
inducement to customers to visit those shops where they 
may be comfortable. 

Cooling by Refrigerating Machines : Where ideal 
results are desired for summer a few buildings in the past 
have been provided with ice machines for cooling and dehu- 
midifying. 

Those installations, generally speaking, which have been 
successful have used coils through which cold brine was 



KS- 



circulated and over which the air for ventilation was passed. 
The cold pipe surface cooled the air and condensed a 
portion of the moisture. 

Carrier System of Dehumidifyin^: By the use of 

the Carrier System the water which is cooled by means of 






the ice machines is brought in direct contact with the air 
to be cooled. The cooling and dehumidifving effects are 
identical with the results obtained by use of the cold brine 

J 

coils except that the Carrier System can be controlled more 
easily. The advantages of the Carrier System are many; 
namely: 

1st. The saving of power and size of the ice machines. 

2d. The saving in first cost. 

3d. The saving in space. 

4th. The saving in attendance. 

5th. A more efficient means of heat transfer, due to the 
intimate contact of the cold water and the air. 

6th. The elimination of the trouble of ice or frost being 
deposited on the pipes, which has to be occasionally thawed 
off. 

an abundance of well 



Well Water: In many localities 
water is available at temperatures 
6o° F. In such cases all results and benefits derived from 
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rrier \r Washei ;nul Humidifier in tin Oliver H. Blair Building, Philadelphia-, l y 
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an ice machine are procurable, except where unusually low 
temperatures and humidities are required. With the water 
entering at 54 the air can be cooled to 6o° or lower, 
depending upon the relative amounts of air and water used. 
Successful installation of the Carrier System, using both 
refrigerated water and cold well water, are in operation. 

Public Buildings and Offices: The Carrier Air 
Washer and Humidifier is adapted for use in all public 
buildings where health, comfort and cleanliness are factors 
considered. No heating and ventilating system is perfect 
or hygienic without it. In winter it relieves the oppressive 
and unhealthful dryness of the heated buildings by imparting 
to the air a natural and well regulated humidity — a feature 
particularly valuahle in schools and offices. In summer it 
combines its functions as an effective medium for ventilation 
and purification of the air supplied with that of cooling. The 
reduction of temperature .effected depends on the tempera- 
tures of air and water respectively; the average cooling 
effect is about io°, and the conditions governing this are 
covered more fully in the foregoing paragraphs. 

Libraries and Banks: In libraries, where cleanliness 
of the air is of great importance, the system is invaluable, 
as it removes all traces of dust and soot, and a uniform 
relative humidity is very necessary for the preservation of 
books and records. 

An eminent New York engineer, who was called upon to 
investigate the conditions in one of the large libraries in 
St. Louis, discovered that the lack of a proper percentage 
of humidity was ruining the leather bindings of the books 
within three years. Banks find it a valuable adjunct to 
the heating; and ventilation. The La Crosse, Wisconsin, 
National Bank have the following to say in regard to the 
Carrier Air Washer: 



" I am glad to state that the air washer which you installed 
in our new building is working very satisfactorily and we 
believe it to be as good as anything of the kind on the market. 
We do not hesitate to recommend it without reservation to 
anyone looking for an air purifier/' 

Theaters and Churches: Any crowded hall of 
audience is in particular need of ventilation at all times and 
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of cooling; in summer. Large quantities of air are intro- 
duced through the various openings located about the audi- 
torium and gaJleries where necessar] to give a thorough 

distribution. To eool such a large volume sufficiency to 
product- a perceptible difference of temperature requires an 

abstraction of an immense amount of heat. To produce this 
cooling effect b) passing the air over brine coils would re- 
quire a large additional space, and on account ol the 
m fficienc) of the cooling surface, ah expense for refrigerat- 
ing apparatus near!) equal to the entire heating plant. 
Svsti in- hke this have been installed, but the cost has ni.nU 
such installations notable exceptions. An atomized spray oi 
water offers an enormous cooling surface as compared with 
eithei <>f tin foregoing. The innumerable panicles m inti- 
mate contact bring the temperatureof the air nearly tothatof 
the water, and this system offers bj far the most practical and 

,n *p< tistve means ol cooling on .1 large scale wherever such 

Doling is 1 ombined with ventilation, 

Hotels iind Department Stores: \n\ merchant 

readil) appreciate the great sa\mg to his goods H dust and 
hn could b< eliminated from Ins store. \ propel installa- 
tion oi .1 Carrier V«r Washej and Humidifiei will entirely 
eliminate all dust brought in by the ventilating apparatus, 
and ii the sup pi) is ample all windows and doors can 1>< 
kept closed, thus preventing an) dm from being blown u 
from the sttt I he <<>Mlm<j of tin- building, however, 1 

■ a the greatest importance as the evaporation will keep the 
building it .1 coo! and 1 mfortable te rope nature - 

\ comfortable and clean 1 iblishment is a valuable 
1 in \ store, hotel, or re 1. mum, and the proper hu- 
ll lin in .1 furniture tore is \ \ important to prevent the 

01 di \ in tn of the furniture 

> \\ ( ( Jrobru 1 1 oi the Manui<< 1 rs' Hmhln 
I CJ i I ipids, Mich., wrotx u 1 follow 

■•In re nd to the \u-\Vash<i youi Compan) installed 

foi us m out exhib on buildinj I am pie e <l to -\ il I 

apparenrh en tin best oi faction Out Company, 

<»u know, is «p 1 entire!) oi manufacture 1 .vho 

natural h an ei it 1 th mechani I apparatus and 

who .ii- I m • is in anything in ie naum • I 
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machinery or appliances, or in the results obtained there- 
from. I expected a criticism on this account, if there was 
any opportunity for it, as not all the members of our Com- 
pany were thoroughly satisfied that it was policy to install 
an air-washer. But I am quite certain that in this respect 
they have been fully satisfied with the result obtained. 

"We note one special feature in your air-washer that we 
think commendable, namely, that there is nothing in the 
nature of cloth screens or coke chambers to be replaced 
and cleaned, and as long as we have used your apparatus 
nothing has been required except to turn the current on the 
water pump. 

"You may remember that in giving you our contract we 
made some very severe restrictions in regard to your success- 
fully washing the .air distribute throughout the building and 
leaving it dry enough to not affect the drawer work in our 
furniture exhibits. Under ordinary conditions a damp day 
will swell the drawers so that they cannot be opened, and we 
feared this result in the use of your washer, and as the entire 
seven floors of our building are filled with furniture exhibits, 
almost every sample of which is handled daily, it is quite 
certain had the washer failed in its operation we should have 
heard from our many exhibitors, but after carefully inquiring 
among them I fail to find a single instance where there was 
a question in this respect. 

"As you are aware we are adding to the capacity of our 
building and making changes in the heating system, and we 
may consult you in reference to changes we are making 
as we do not wish to make such important changes without 
consulting you. 

"And if the system works as satisfactorily after we get 
these changes made, we shall certainly be very pleased with 
it and thoroughly satisfied that all your claims have been 
substantiated." 

Lithographing and Color Printing Plants: Aside 
from the increased cleanliness due to the use of the Carrier 
Air Washer and Humidifier, the question of an even and 
uniform humidity is of the greatest importance to those 
printing establishments where close register work is done. 
With a constant temperature and a constant relative humid- 
ity there will be no expansion or contraction of the stock, 
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no wrinkling of the edges and no changes in the stones after 
the job is once started through the press. 

The Schmidt Lithographing Company of San Francisco 
wrote our representative as follows : 

"Referring to your recent request as to a statement from 
us whether we are perfectly satisfied with your Heating and 
Ventilating Plant which has been in a working condition 
for several months, we simply want to state that we consider 
this system one of the best investments we have ever made. 
By your arrangement of regulating the temperature and 
humidity throughout our plant, we have overcome all of 
the previous difficulties we have been having in the various 
branches of our business. 

"We especially want to recommend your humidifying 
arrangement. Since we have installed your system we have 
entirely overcome the previous unavoidable wrinkling of 
our paper, and this alone is a big item in our business." 



Industrial Plants: There are many plants where it 
is of the greatest importance to have all dirt, dust and other 
foreign matter removed from the air entering the building. 
This especially refers to writing and coated paper plants, 
watch factories, or where similarly fine and delicate work is 
performed. The Carrier Air Washer, by the elimination 
of dust falling on the product or work, makes it possible to 
produce a better output. 

Mr. C. H. Warner, president of the Warner Instrument 
Company, wrote an inquirer as follows: 

"This system was installed in Oct. 1907, and therefore 
has been in use for one year, giving us perfect satisfaction. 
Ine air washer removes all dust, soot, etc., from the air, 
including all insects, leaving the air perfectly sweet and 
clean as it enters the building. During the last summer we 
found that we could lower the temperature about six degrees 
by the use of the Air Washer, which made the building much 
more comfortable for our workmen." 



Dust Collecting; 



In smelting works and reclaiming 



plants, small particles of precious metals are carried along 
with the furnace gases. From the buffing and polishing 
wheels of jewelry factories and silversmiths a great deal 
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Settling cham- 



of valuable metal is continually being lost 
bers, dust collectors, operated by centrifugal force, and 
screen devices have been used with only partial success, due 
to the fact that the heavy rouge and lint are caught, but the 
larger part of the valuable metal is in very fine particles, 
which escape with the air. 

The Carrier Air Washer removes and collects practically 
all this fine metal. In some plants the value of the metal 
collected in a few months is sufficient to pay the entire cost 
of the equipment. 

One of our earliest installations was made in connection 
with smelting furnaces, where the saving has been enormous. 

Drying and Humidifying: The drying of neatly all 

products of manufacture is accomplished by passing air 
over the product that has been heated to a high temperature, 
so its relative humidity is low. The capacity of absorbing 
moisture is even more dependent upon the relative humidity 
than upon the temperature, although both are the direct 
factors which determine the rapidity of drying. 

In manv cases it is most important that the air used tor 
drying should be properly cleaned. 

Drying of Terra Cotta, Pottery, Etc.: In the dry- 
ing of many substances, such as art pottery, terra cotta, 
and smelting retorts, it is essential that the drying shall be 
aradual and uniform. In such cases the Carrier Air Washer 
and Humidifier with the Carrier Automatic Humidity Con- 
trol is of an inestimable assistance. In such plants the 
humidity is usually very high at the beginning of the drying 
and is reduced gradually, allowing the product to dry evenly, 
uniformly and without cracks, checks, and rendering it less 
porous than when it drys too rapidly during the first stages. 

Low Temperature Drying: Where the nature of 
the product is such that it is desirable to dry at low tempera- 
tures, the Carrier System presents the most economical 
solution of the problem, as the air is cooled, dehumidified, 
and then the temperature is slightly raised so it will absorb 
more moisture. 
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Among these products whose nature is such as to make 
it important that they be dried at low temperatures, are 
photographic films, electrolytic board and glue. Successful 
installations of the Carrier System in plants of this character 
are now in operation. 
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An Arrangement for a School Building 
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Black and dirty streaks around heating 
registers Oft handsomely decorated walls are 
a common sight. Such unsightly blotches 
are impossible with the Carrier Air Washer 
and Humidifier. 
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